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Introduction
Evidence based practice (EBP) involves the “integration of best research evidence with 
clinical expertise and patient values and circumstances” [1]. The overall purpose of EBP is to 
enable clinicians to incorporate the best available evidence into clinical decision-making and 
thereby ensure that patients receive the highest possible standard of healthcare [2].  
In the last few decades there has been a shift in the health professions from treatment just 
based on opinion and perceived expertise, to the delivery of care informed by the best 
available evidence. The increased emphasis on EBP may be due to escalating costs, 
intensified litigation, calls for more accountability particularly from within the academic and 
medical fields, and heightened public knowledge of healthcare associated with the 
proliferation of online medical information sources [2-4].  As a result, there has been 
increased uptake of EBP throughout most healthcare professions [5].  
The use of EBP by clinicians may result in a variety of benefits such as enhancing the quality 
of healthcare; increased professional credibility; promotion of interdisciplinary 
collaboration; and providing uniform care based on the best available research literature [2, 
4, 6-9]. In order for evidence to be effectively implemented in clinical practice, healthcare 
professionals need to: identify gaps in knowledge; frame clinically relevant questions; 
proficiently search databases; critically appraise research literature; implement research 
findings appropriately to the patient problem; and understand how patient values may 
influence the available treatment options and then incorporate patient preferences into 
decision-making [1].
Previous studies have identified barriers to the implementation of evidence-based practice 
by clinicians. The most commonly reported barrier is limited time, which constrains the 
identification and interpretation of research evidence, as well as the ability to apply 
research findings in clinical practice [8-17]. Other common barriers include an inability to 
determine the legitimacy of research findings; deficient information retrieval skills; 
insufficient research literature on specific patient problems; lack of generalisability of 
research findings; and an inability to incorporate patient preferences into the decision-
making process [5, 6, 11, 13, 17-26]. 
Scant research has been published about chiropractors’ skills and knowledge associated 
with EBP, and their perceived barriers to EBP implementation. To date there has been only 
one small qualitative study involving seven chiropractors practising in the United Kingdom 
[27], and one small  survey of chiropractors holding orthopaedic diplomas in the United
States [28]. The limited scope of research in this area suggests that additional studies are 
warranted to develop a better understanding of factors that affect chiropractors’ use of 
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research evidence in clinical practice. In a previous article, we detailed Australian 
chiropractors’ attitudes and beliefs to EBP [29]. This article presents the second component 
of our study and details Australian chiropractors’ knowledge and skills in relation to EBP, 
their use of research literature and medical databases, and perceived barriers to EBP.
Methods
Questionnaire Development 
We used an adaptation of the Jette et al. questionnaire, which was originally constructed to 
examine EBP among physiotherapists and demonstrated adequate test-retest reliability 
[11]. The questionnaire consisted of seven scales which enquired about:
 attitudes and beliefs about EBP
 interest and motivation in using EBP
 knowledge and skills related to educational training and confidence in identification 
and critical appraisal of research literature  
 attention to literature, which involved reading research literature, using research 
literature in making clinical decisions, and the use of medical databases
 ability to access information
 availability and use of clinical practice guidelines
 perceived barriers to EBP
We evaluated and modified the Jette questionnaire to ensure that it was appropriate to 
survey chiropractors. The modification of the questionnaire has been reported in detail 
elsewhere [29]. In brief, an xpert panel, comprising nine chiropractors, evaluated the 
content validity of the original questionnaire [30, 31]. As a result, five items out of 32 were 
omitted, leaving 27 scale items, four open-ended questions, and ten demographic items in 
the modified questionnaire (Appendix 1).
Sample 
We attempted to contact and survey all registered Australian chiropractors (n=4378).  
Survey implementation
A preliminary notice, online survey link, and two fortnightly reminders were disseminated 
via email by the Chiropractic and Osteopathic College of Australasia, and the Chiropractors 
Association of Australia. The Chiropractic Board of Australia also included the notice and 
survey link in its electronic newsletter that is sent to registered chiropractors who have 
provided their email address. This recruitment strategy occurred over a three month period 
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in early 2013. Participants were instructed to read an information letter contained at the 
beginning of the online survey and provide consent before completing the questionnaire. 
Responses were downloaded directly into SPSS v.21 and remained anonymous. 
Ethics approval was received from the Murdoch University Human Research Ethics 
Committee (approval number 2013/007). 
The questionnaire as an instrument of measurement
Data were analysed using SPSS v.21. Subsequent to the implementation of the survey and 
completing data collection, we examined the dimensionality and internal consistency of the 
adapted questionnaire. These analyses have been reported in detail elsewhere [29]. In brief, 
we identified five strongly loading factors and one item was not included in the analyses 
which did not load onto any of the five factors. This resulted in the seven original scales 
being reduced to six (the perceived barriers scale was not included in the factor analysis due 
to its structure), with items from the attitudes/beliefs and interest/motivation scales 
combined into a single scale. The structure of the other four scales included in the factor 
analysis were not modified. The Cronbach alpha values for the five scales ranged from 0.73-
0.89, which indicated acceptable internal consistency [32].
Data Analysis
All data were reported descriptively. To examine for non-response bias, age was classified 
into categories used by the Chiropractic Board of Australia so that the age distribution of the 
respondents could be contrasted against the entire Australian chiropractic population. Prior 
to examining associations between variables, we collapsed some categories for use as 
dependent variables in logistic regression analyses. For 5-point Likert scale items with 
positive wording (ie agreement with the statement suggested positive regard for EBP), the 
“strongly agree” and “agree’” categories were combined, as were the “neutral”, “disagree” 
and “strongly disagree” categories”,  leaving 1 of 2 categories: “agree” or “disagree”. For 5-
point Likert scale items with negative wording, the “neutral category” was combined with 
the “agree” and “strongly agree” categories.  For items with “yes”, “no” and “do not know” 
response options, “no” was combined with “do not know”, as it seems likely, for instance, 
that not knowing whether internet access was available was as unhelpful as not having 
internet access. For items enquiring about the number of times articles were read or 
databases accessed each month, the lowest category, namely one or no articles per month, 
was distinguished from higher categories given that it reflects poor attention to the 
literature which would be inconsistent with EBP principles.   
Logistic regression analyses were undertaken to investigate the following univariate 
associations: (1) responses to items measuring skill and knowledge with items measuring; 
age; years since registration; and attention to literature. Odds ratios and 95% confidence 
intervals were calculated to examine the likelihood of exhibiting a certain behaviour (e.g., 
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using research evidence) given an individual characteristic (e.g., confidence in ability to 
critically review literature).
Results
Some questionnaires were incomplete, which accounts for the differing number of reported 
responses. 
Demographic Characteristics 
Questionnaires were returned by 584 respondents. Table 1 displays the demographic 
details. Respondents were typically male (73.4%), with one-third aged 31-40 years (31.3%). 
Most respondents practised in a metropolitan region (63.5%), working 30 to 40 (37.7%) 
hours per week. 
Attention to literature
Table 2 displays the responses to items enquiring about attention to research literature. 
One in six respondents (16.5%) read one or no articles per month, and almost half (45.1%) 
read two to five articles a month. Around one-third of respondents (30.3%) used healthcare 
journal databases to search for practice relevant literature two to five times per month, and 
about half (45.3%) used them once or not at all. One in five (21.2%) used literature to inform 
clinical decision-making once, or not at all, each month.
Skill and knowledge
Table 3 displays the responses to items enquiring about skills and knowledge. About half of 
the respondents stated they had learned the foundations of EBP (56.6%) and critical 
appraisal of research literature (57.9%) during their undergraduate training. Fifty seven per 
cent (56.6%)stated they had also received formal training in search strategies to identify 
research literature. More than four in five respondents were familiar with the medical 
research databases (82.6%). Around seven out of ten respondents were confident in their 
ability to critically review literature (69.5%) and find relevant research to answer clinical 
questions (72.6%).
The demographic factors age and year since graduation were associated with most aspects 
of skills and knowledge (Tables 4 & 5). Older respondents were less likely to: have learnt the 
foundations of EBP during undergraduate training; have received formal training in search 
strategies; be familiar with medical databases; and have received formal training in critical 
appraisal. The odds ratios for these associations ranged from 0.92-0.95. Respondents who 
had been registered for more years were less likely to: have learnt the foundations of EBP 
during undergraduate training (OR 0.89; 95% CI 0.87-0.91); have received formal training in 
search strategies (OR 0.93; 95% CI 0.92-0.95); be familiar with medical databases (OR 0.95; 
95% CI 0.93-0.97); and have received formal training in critical appraisal (OR 0.90; 95% CI 
0.88-0.92). The odds ratios for these associations ranged from 0.89-0.95. 
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Several skills and knowledge items were associated with reading research literature and 
using research literature in clinical decision-making (Tables 6 & 7). Respondents who 
expressed confidence in their ability to critically review professional literature were almost 
three times more likely to read research literature (OR 2.70;  95% CI 1.55-4.70), and twice as 
likely to use research literature in the process of clinical decision-making (OR 1.98; 95% CI 
1.19-3.31). Respondents who felt confident about finding relevant research to answer 
clinical questions were almost twice as likely to read research literature (OR 1.79; 95% CI 
1.03-3.12), and close to twice as likely to use research literature in the process of clinical 
decision making (OR 1.84; 95% CI 1.11-3.05). 
Access to research literature and medical databases
The overwhelming majority of respondents had access to current research through 
professional journals either in a paper or electronic form (91.4%), and had the ability to 
access relevant healthcare journal databases either at their practice (85.1%) or at 
home/locations other than their practice (92.0%). 
Sources of information
Table 8 displays the responses to the items enquiring about sources of research evidence. 
The most common sources of research evidence for the respondents were professional 
seminars (82.5% listed it as one of the three most common); professional newsletters 
(80.9% listed it as one of the three most common); and primary research journals (70.5% 
listed it as one of the three most common).
Barriers to evidence-based practice
Table 9 displays the responses to items enquiring about perceived barriers to EBP. The 
respondents viewed the three main barriers as insufficient time (59.4% indicated that it was 
either the first, second or third most important barrier); lack of generalisability of literature 
findings to patient population (58% indicated that it was either the first, second or third 
most important barrier); and an inability to apply research findings to individual patients 
with unique characteristics (57.7% indicated that it was either the first, second or third most 
important barrier). The lowest ranked barriers were a lack of collegial support (10.6% 
indicated that it was either the first, second or third most important barrier), and poor 
ability to critically appraise research literature (16.3% indicated that it was either the first, 
second or third most important barrier). 
Discussion
Most respondents expressed confidence in their ability to identify clinically relevant 
research literature and to critically appraise this literature. This finding was consistent with 
results of studies involving physiotherapists, orthodontists, occupational therapists, and 
speech language therapists [16, 18, 23, 33-37]. While previous studies have shown that health 
professionals express confidence in identifying and reviewing research literature, they 
typically report a much lower level of knowledge about common research terms (for 
instance, odds ratios) and specific strategy skills ( for instance, correct usage of Boolean 
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search terms) [18, 34, 36, 37]. This leads to the question of whether the confidence health 
professionals express about EBP skills is well founded.  Our study did not enquire about the 
knowledge of particular research terms or search skills, and further studies are required to 
gain a more precise understanding of chiropractors EBP skills and knowledge. 
The importance of gaining confidence in EBP skills was highlighted by our findings that 
indicate that those respondents who expressed confidence were much more likely to read 
research literature and incorporate it into clinical decision-making. These findings have 
important implications because the increased use of research evidence in clinical practice 
can lead to higher quality care and improved patient outcomes [38]. Although most 
respondents were confident about their EBP skills, about one third expressed doubts. This 
suggests that chiropractic continuing professional development programs should focus on 
improving fundamental EBP skills such as the ability to undertake proficient search 
strategies and critically appraise research literature. 
Our respondents viewed time constraints as the principal barrier to EBP, which is congruent 
with previous reports of barriers in several healthcare settings, including physiotherapy, 
complementary therapies, general practice, occupational therapy, speech language therapy, 
and dietetics [5, 8-13, 15, 16, 36, 39]. This suggests that educational interventions should 
highlight the availability of evidence summaries and clinical practice guidelines, both of 
which provide information in a format readily accessible for time poor clinicians. 
The respondent’s most common sources of evidence, namely professional seminars, 
professional newsletters, and primary research journals, were generally consistent with the 
findings of previous studies of physiotherapists, occupational therapists, and speech 
language therapists [15, 16, 33, 35, 40]. However, previous studies also report colleagues 
are among the main two favoured information sources and, unlike our study, newsletters 
are not typically reported as a common information source [15, 16, 35, 40]. On the one 
hand, this difference in information sources was an encouraging finding as the opinion of 
colleagues traditionally ranks last in the hierarchy of evidence. On the other hand, it was 
potentially concerning to find that newsletters were the second most common information 
source as the quality, and interpretation, of research evidence in some newsletters may be 
questionable. However, it is acknowledged that some newsletters include scientific 
abstracts on the latest evidence. Australian chiropractors are required to undertake 24 
hours of mandatory continuing professional development programs (CPD) each year. The 
associations who accredit these programs could enable chiropractors to make the best 
possible use of their time by ensuring that the content reflects the best available evidence. 
There are several strengths and limitations that inform the interpretation of our results.  
The approach we used to assess the structure of the Jette et al. questionnaire accorded with 
recommendations for the development of survey instruments [11, 32]. It consisted of an 
evaluation of content validity, dimensionality, and internal consistency. Additional studies 
that examine the test-retest reliability of the questionnaire to further consolidate its 
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psychometric properties may be useful. The adaptions we made to the questionnaire, which 
had originally been developed to survey physiotherapists, have resulted in a questionnaire 
that is more suitable for studies of chiropractors. Hence, we recommend that our modified 
questionnaire should be considered for use in subsequent studies of chiropractic evidence-
based practice. 
We identified the total number of registered chiropractors in Australia, but the precise 
response rate was indeterminate as third parties disseminated the questionnaire through 
email and it is unclear how many chiropractors received the invitation to participate. 
However, the number of returned questionnaires (n=584) was low as it is possible that all 
registered chiropractors (n=4378) may have received the questionnaire. Notwithstanding 
this limitation, the external validity of our results is supported by the demographic 
characteristics of the respondents being comparable to all chiropractors in Australia. 
However, our findings should be interpreted cautiously as the Chiropractic Board of 
Australia’s demographic material contained details only for age and location, and the 
respondents may have been more positively predisposed to EBP than non-respondents 
(volunteer bias). 
Conclusion
The majority of respondents expressed confidence in their EBP skills. Whether such 
confidence is well founded remains unclear and further studies may be beneficial to 
examine the ability of Australian chiropractors to apply their skills in answering evidence-
based case scenarios. Such information could inform the content of continuing professional 
development programs in evidence-based practice skills. It is important to deliver 
educational interventions that enhance Australian chiropractors’ confidence in their ability 
to identify and critically appraise research literature as these factors were associated with 
increased use of research literature in clinical decision-making, which in turn tends to 
promote higher quality healthcare. 
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Table 1 Demographic characteristics of participating chiropractors
Mean Standard Deviation National %
Years since registration 15.7 11.0
Gender No. (n= 515) %
Females 136 26.4
Age No. (n= 515) %
21-30 91 17.9 20.6
31-40 161 31.3 31.7
41-50 120 23.3 23.4
51-60 103 20.0 14.6
61 and above 39 7.6 9.7
State/Territory No. (n= 519) %
Australian Capital Territory 13 2.5 1.3
New South Wales 141 27.1 33.4
Northern Territory 4 1.0 0.5
Queensland 81 15.6 15.3
South Australia 53 10.5 7.8
Tasmania 5 1.0 1.0
Victoria 133 25.6 26.9
Western Australia 89 17.1 11.3
Practice location
Rural 63 12.3
Regional 124 24.2
Suburban 325 63.5
Membership
Chiropractors’ Association of Australia 365
Chiropractic and Osteopathic College of Australasia 196
Australian Spinal Research Foundation 144
Average work hours per week
Less than twenty 99 19.3
Twenty to thirty 146 28.5
Thirty to forty 193 37.7
More than forty 74 14.5
Average number of patients  seen per typical day
Five or less 41 8.0
Six to ten 62 12.1
Eleven to fifteen 65 12.6
Sixteen to twenty 86 16,7
Twenty one to thirty 111 21.6
Thirty one to forty 70 13.6
More than forty 79 15.4
* Questionnaires were returned by 584 respondents. Some questionnaires
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Table 2 Responses to items enquiring about attention to literature 
                                                                                                                                                                                                                  
Times per month
None or 
once
2-5 6-10 11-15 16 or 
more
Read/review research/literature related to
my clinical practice (n=581)
16.5% 45.1% 20.1% 8.1% 10.2%
I use professional literature and research 
findings in the process of clinical decision-
making (n=579)
21.2% 44.7% 15.4% 5.5% 13.1%
I use The Cochrane Library, MEDLINE, 
PUBMED or other databases to search for 
practice-relevant literature/research (n=579)
45.3% 30.6% 11.9% 4.7% 7.6%
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Table 3 Skills and Knowledge
Disagree Neutral Agree
I learned the foundations for EBP as part of my undergraduate 
chiropractic education (n=550)
29.5% 17.6% 52.9%
I have received formal training in search strategies for finding 
research relevant to my practice (n=550)
28.9% 14.5% 56.6%
I am familiar with the medical research databases (eg, MEDLINE, 
PUBMED, CINAHL, The Cochrane Library) (n=549)
8.7% 8.7% 82.6%
I received formal training in critical appraisal of research literature 
as part of my undergraduate chiropractic education (n=547)
29.4% 12.6% 57.9%
I am confident in my ability to critically review professional 
literature (n=546)
12.9% 17.8% 69.3%
I am confident in my ability to find relevant research to answer my 
clinical questions (n=549)
10.6% 16.8% 72.7%
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Table 4 Associations between age and items enquiring about skills and knowledge
OR 95% CI
I learned the foundations for EBP as part of my undergraduate chiropractic 
education (n=550) 0.92 0.90- 0.93
I have received formal training in search strategies for finding research 
relevant to my practice (n=550) 0.95 0.93-0.96
I am familiar with the medical research databases (eg, MEDLINE, PUBMED, 
CINAHL, The Cochrane Library) (n=549) 0.95 0.93-0.97
I received formal training in critical appraisal of research literature as part of 
my undergraduate chiropractic education (n=547) 0.92 0.90-0.93
I am confident in my ability to critically review professional literature (n=546)
0.99 0.97-1.01
I am confident in my ability to find relevant research to answer my clinical 
questions (n=549)
0.99 0.98-1.01
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Table 5 Associations between years since registration and items enquiring about skills and 
knowledge
OR 95% CI
I learned the foundations for EBP as part of my undergraduate chiropractic 
education (n=550) 0.89 0.87-0.91
I have received formal training in search strategies for finding research relevant 
to my practice (n=550) 0.93 0.92-0.95
I am familiar with the medical research databases (eg, MEDLINE, PUBMED, 
CINAHL, The Cochrane Library) (n=549) 0.95 0.93-0.97
I received formal training in critical appraisal of research literature as part of my
undergraduate chiropractic education (n=547) 0.90 0.88-0.92
I am confident in my ability to critically review professional literature (n=546)
0.98 0.97-1.00
I am confident in my ability to find relevant research to answer my clinical 
questions (n=549)
0.99 0.98-1.02
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Table 6 Associations between reading literature and items enquiring about EBP skills and 
knowledge
OR 95% CI
I learned the foundations for EBP as part of my undergraduate chiropractic 
education (n=550) 1.01 0.55-1.85
I have received formal training in search strategies for finding research relevant to 
my practice (n=550) 0.75 0.41-1.39
I am familiar with the medical research databases (eg, MEDLINE, PUBMED, 
CINAHL, The Cochrane Library) (n=549) 1.49 0.78-2.83
I received formal training in critical appraisal of research literature as part of my 
undergraduate chiropractic education (n=547) 0.59 0.31-1.11
I am confident in my ability to critically review professional literature (n=546)
2.70 1.55- 4.70
I am confident in my ability to find relevant research to answer my clinical 
questions (n=549)
1.79 1.03-3.12
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Table 7 Associations between using research literature and items enquiring about EBP skills and 
knowledge
OR 95% CI
I learned the foundations for EBP as part of my undergraduate chiropractic 
education (n=550) 1.28 0.74-2.22
I have received formal training in search strategies for finding research relevant to 
my practice (n=550) 0.67 0.38-1.17
I am familiar with the medical research databases (eg, MEDLINE, PUBMED, 
CINAHL, The Cochrane Library) (n=549) 2.65 1.48-4.73
I received formal training in critical appraisal of research literature as part of my 
undergraduate chiropractic education (n=547) 0.65 0.36-1.15
I am confident in my ability to critically review professional literature (n=546)
1.98 1.19-3.31
I am confident in my ability to find relevant research to answer my clinical 
questions (n=549)
1.84 1.11-3.05
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Table 8 Sources of research evidence 
Most common 
(n=534)
Second most 
common (n=502)
Third most 
common (n=490)
Primary research journals 39.0% 13.5% 18.0% 
General media, eg newspapers, television 0.4% 1.4% 7.1% 
Professional newsletters, eg ASRF Clinical 
Updates, CAA Newsletter, COCA News
27.0% 31.5% 22.4% 
Colleagues 7.1% 12.7% 19.8% 
Seminars 22.7% 36.7% 23.1% 
I speak to an expert in the area 4.0% 4.2% 9.8% 
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Table 9 Barriers to evidence-based practice 
First in 
importance 
(n=489)
Second in 
importance 
(n=458)
Third in 
importance 
(n=434)
Insufficient time 27.4% 14.0% 18.0% 
Lack of information resources 11.4% 10.5% 10.0%
Lack of research skills 4.3% 6.1% 8.3%
Poor ability to critically appraise the literature 2.6% 5.2% 8.5% 
Lack of generalisability of the literature 
findings to my patient population
19.8% 25.1% 13.1%
Inability to apply research findings to 
individual patients with unique characteristics
18.9% 22.7% 16.1%
Lack of understanding of statistical analysis 6.0% 8.5% 9.9%
Lack of collective support among my 
colleagues in my facility
3.0% 3.5% 4.1%
Lack of interest 6.3% 4.7% 12.0% 
